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A small amount of glaze had formed by 7 a.m. and 
increased in thickness as long as the rain fell. In the late 
afternoon the coating of sleet and ice on the ground was 
1 inch thick, and the glaze on trees, shrubbery, wires, etc., 
)i to 3: of an inch thick, except on the under side of wires 
and branches, where it was about >i of an inch. Icicles 
by the millions were suspended close together from wires, 
fences, bridge railin s eaves of buildings, and other 
horizontal objects. !%e se were from 2 to 4 inches long 
on wires and as much as 10 or 12 inches on other objects, 
and contributed enormously to the total weight of the 
ice and the consequent damage. The northern walls of 
buildings were plastered a t  least half an inch thick with the 
ice, and in some cases as much as two thirds of an inch. 
Shrubbery, weeds, and grass were incased. The station an- 
emometer showed less speed under the weight of the ice 
coating, and when this was removed at 2:45 p.m. the 
velocity showed an appreciable increase. Each cup of 
the anemometer had suspended horizontally from it an 
icicle 3 inches or more in length. 

The scene presented by the ice was one of rare beauty, 
even during its formation when the sky was overcast and 
the rain and sleet falling, but early the following day, 
under a cloudless sky and in bright sunshine, the earth 
was indeed a fairyland of brilliance. Similar scenes and 

conditions were noted throughout the central counties of 
the State, the storm being particularly heavy in the area 
known as the Central Basin and in the upper Cumberland 
Valley. However, very little ice remained at sunset of 
the next day. 

The damage was enormous, particularly to trees and 
telephone, telegraph, and light wires and poles. Trees 
as much as 18 inches in diameter were split and some were 
uprooted, while others were broken off near the ground. 
Thousands of trees had large limbs broken, many falling 
upon light and power lines and disrupting the services. 
The damage was severe to evergreen trees, including 
magnolia, cedar, and pine. Fruit t’rees suffered consid- 
erably. Fortunately, the wind diminished as the ice 
attained its greatest thickness and remained light through- 
out the night and the following day. 

The Southern Bell Telephone & Telegraph Co. estimates 
its loss in Tennessee roughly at $250,000. The report 

The 
Tennessee Electric Power Co. also suffered severe losses, 
as did the telegraph companies and the local telephone 
companies. I t  is believed that the total losses from the 
ice storm, exclusive of trees, Will approximate $350,000, 
and the removal of broken trees and other debris from the 
streets and highways was a big task. 

some 4,100 poles down, many of them smal. 9 
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The following have been selected from among the titles 
of books recently received as representing those most 
likely to be useful to Weather Bureau officials in their 
meteorological work and studies: 
Commission pour l’etude des raz de marte 

Annales. Paris. no. 3. 1933. 91 p. figs. pl. (part fold.) 
(Union g6od. et geoph. internat.) 

Creskoff, Jacob Jacey 
Dynamics of earthquake resistant structures. 1st ed. New 

York and London. McGraw-Hill book co., inc. 1934. 
xi, 127 p. diagrs. 233$cm. (“References” a t  end of each 
chapter except two.) 

Knudsen, Vern 0. 
The effect of humidity upon the absorption of sound in a room, 

and a determination of the coefficients of absorption of sound 
in the air. 1931. p. 126-138. tab., diagr. 24>h cm. 
(Reprint: Journal of the Acoustical society of America. 
July, 1931. 

Nanking. National research institute of meteorology. Academia 

Bulletin of the upper air current observations. v. 3. 1932 

v. 3, no. 1.) 

sinica 

Nanking. 
United States Dept. of agriculture. Weather bureau 

Tables of drainage areas and river distances in the Mississippi 
river system. By Montrose W. Hayes. Washington, 
U.S.Govt. printing office, 1933. 1 p. l., 26 p. 23 cm. 

Karper, R. E. 
Rate of water evaporation in Texas. (Texas agricultural 

experiment station. Division of agronomy. Bulletin no. 
484. Nov., 1933.) College station. 1933. 27 p. illus., 
tab. 23 cm. 

SOLAR OBSERVATIONS 

SOLAR RADIATION MEASUREMENTS DURING MARCH, 
1934 

By IRVINO F. HAND, Assistant in Solar Radiation Investigations 

For a description of instruments employed and their 
exposures, the reader is referred to the January 1932 
REVIEW, page 26. 

Table 1 shows that solar radiation values were close to 
normal a t  all three Weather Bureau stations. 

Table 2 shows a deficiency in the total solar radiation 
received on a horizontal surface at  Washington, Madison, 

Pittsburgh, Fairbanks, and Miami, and an excess at all 
other stations. 

Polarizn,tion observations obtained at  Washington on 
5 days give a mean of 61 percent with a maximum of 65 
percent on the 15th. Both of these values are close to the 
March normals. A t  Madison observations were taken on 
the 27th only and the value then obtained, 60 percent, is 
below the mean for March. 
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Air mass 

A.M. P.M. 
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TABLE l.-Solar radiation intensities during March 1934-Contd. 
Lincoln, Nebr. 

- 

Local 
mean 
solar 
time 
I- 

e. 

TABLE 1.-Solar radiation intendies  duriiig March 1934 

[Gram-calories per minute per square centimeter of normal surface] 

Washington, D.C. 

A.M. 

5.0 1 4 . 0  1 3 . 0  1 2 . 0  

Sun's zenith distanco 

P.M. 

1.0'  2.0 1 3 . 0  1 4 . 0  1 5 . 0  
__ 

I Sun's 2enit.h distance 

ml. 
.-.-. 

..... 

..... 

..... 

0.76 
.74 

(.76) 
-.OR 

__ 
8 a.m 
_. 

75th 
mer. 
time 

Dute 

c a l .  cal. ea!. ea/ .  cal. cal. cal. ea/ .  mm 
0.87 1.01 1.35 1.53 1.35 1.22 1.12 0.94 4.95 

.................. .99 .............................. 1.88 
.82 .94 1.2s .............................. 3.15 

............................. 1.34 1.16 1.04 .80 4.75 
.90 1.07 1.28 1.46 ...... 1.04 .91 .81 4.95 
.81 .94 1.14 1.50 1.25 1.16 1.00 .89 3.81 

....................... 1.69  ........................ 1.m 
.R9 1.08 1.28 .............................. 3.00 
.S9 1 . l i  1.38 1.54 ........................ 1.88 
.86 1.04 1.21 1.52 1.31 1.14 1.02 .88 ____._ 

-.06 +.Ol -.03 ._.___ +.03 +.05 +.OS +.OB ____._ 

mm 
2. 06 
2.06. 
1.78 
2.74 
1.78 
2.16. 
3.45 
4.37 

.---__ 
_____. 

. 

eal. 
1.20 
1.12 
1. 12 
1.22 
1.38 

1.21 
1.20. 
1.21 

+.os. 

....... 

cal. 
1.44 
1.48 
1.55 
1.53 
1.63 

1.54 

1.53 

...... 

...... 

cal. cal. cal. col. 
........................ _ _ _ _ _ _  __.___ ..___. _ _ _ _ _ _  

1.13 0.94 ............ 
1.14 .................. 
1.33 1.18 ............ 
1.24 .................. 

l.Zl(1.06) ............ 
+.os +.12 ............ 

........................ 
.............................. 

Mar.7 ......... 
Mar. IO.---.-.- 
Mar. 14 ........ 
Mar. 15 ........ 
Mar. 16 ........ 
Mar. 19 ........ 
Mar. 21 ........ 
Mar. 24.- ...... 
Mar. 27 ........ 

Means ............. 
Departur es... 

2.16 ...... 1.17 1.32 1.47 1.60 1.25 .................. 2.16 
.M.---...-...- 1.21 .................................... .86 

1.62 ...... 1.17 1.30 ...... 1.57 ........................ 2.16 
2.62 .................. .84 .............................. 2.62 
2.87 0.94 1.04 1.21 .................................... 2.87 
2.77 .68 .83 1.56 1.29 2.77 
3.63 .91 1.03 1.17 1.31 .............................. 3.63 
1.19 ...... .84 ............ 1.57 ........................ 1.19 
1.52 ...... 1.09 1.22 1.37 1.59 1.07 .................. 1.52 

.84 1.02 1.24 1.27 ...... 1.20 ........................ 

............ .................. 

...... -. 11 -. 02 +.Or -.05 ...... -. 10 ......, .................. 

wzy- Madison Lincoln 

cal. cal. ral .  
2-74 254 388 
281 356 3G9 

249 392 383 
308 224 399 

412 314 398 

Mount 

ton 

cal. cal. cal. cal. cal. cal. cal. cal. cal. cal. cal. cal. 

Chicago ::$ Fresno E , $  Fair- Twin La Jolla Miami Nlz$- yg- ",': Washing- banks Falls 

---___-_______--~----___ 

207 226 370 116 108 237 372 281 248 402 302 322 
257 228 463 177 146 429 286 371 342 451 302 1229 

400 342 456 204 186 449 363 612 403 397 442 '365 
198 no sm 182 318 332 450 ma 387 484 306 405 

256 346 461 258 1RB 448 403 356 4(19 453 380 I 233 

-15 -26 +46 =!=O -13 -10 -60 -29 28 .............................. 

+Z? 4-45 +6i 4-51 +39 -18 .............................. +so - 
-94 $71 -11 +I63 +58 +! -18 -35 .............................. 
-65 +5: +15 +51 -40 +73 -23 -13 -24 +38 .............................. 

-38 -128 -8 -23 +IS +42 -59 +43 -38 I +42 -58 +47 .............................. 

3 a.m Noon 
- 
Local 
mean 
solar 
t.ime 

78.7' I75.7O Ii0.i' I60.0' I 0.0' I6O.O0 170.7' I75.i' 178.7' 

Air mass 
75th 
mer. 
time 

Date 

e. e. 

m m 
2.26 
2. 16 
1.62 
3.45 
1.65 
1.96 
2.49 
3.45 

cal. 
0.79 
.6!3 . i 8  
.85 

1.07 

.84 +. 03 

cal. 
0. 90 
.89 
.93 

1.03 
1.19 

1.06 

1.00 +. 05 

.____. 

_ _ _ _ _ _  

Mar. 1 _ _ _ _ _ _ _ _ _  
Mar. Y _ _ _ _ _ _ _ _ _  
Mar. 12 ........ 
Mar. 13 ........ 
Mar. 15 _ _ _ _ _ _ _ _  
Mar. 19 ........ 
Mar. 28 .___._.. 
Mar. 30 ........ 

Means-.. - - - - 
Departures.. . 

0.71 

.62 

.6s 

.92 

.68 

.72 
-.01 

. - - - - - . 

Blue Hill, Maw. 1 1 1 1 1 1 1 1 1 1 1  

Madlmn, Wle. M a r . l  ......... 1.2 .................. 1.33 1.46 1.12 0.72 ............ 

Mar. 6.. .  ...... 4.0 ........................ 1.56 1.21 .94 ............ 
Mar. 12 ........ 1.4 .................. 1.35 1.56 1.35 1.19 0.89 ...... 

Mar.5 ......... 1 7.31 ......I ...... 1 ......I ...... 11.361 1.181 1.021 ...... 1 ...... 1 1.0 
6.6 
1.5 
1. 2 
3.7 
2.8 
3.8 
6.9 
1.8 
2.0 
2. 1 
2.6 

........ ................. .99 

........ 3.4 ........................ 1.49 1.01 
Mar. 17-- ...... 3.4 .................. 1.12 

Mar 14 4.6 
Mar: 16 1 1 I I - 1  7 

.76 1.2i ........................ 
1.27 1.43 ........................ 

.Y1 ...... 1. 12 1. 45 1. 15 
1.08 1.33 ........................ 
1.14 1.42 1.22 .76 _.____ 
1.13 1.39 1.18 .96 .85 ____._ _ _  I 

~ .~ 
Mar. 18 ........ 6 . 5 ' . _ _ _ _ _  ............ 
Mar. 21 ........ 2.0 .................. 

Mar. 26 ........ 3 . i  .................. 
hIar. 29-.-.---- 3.9 .................. 

Mar.26 ........ 1 2.91 ...... 1 ...... 1 ...... 1 
Means ....... 1.- .-..I- .... _ I  ...... I ...... I 
1 Extrapolated. 

Week beginning- 

1934 
Feb. 26 _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Mar. 5 ............... 
Mar. 12 .............. 
Mar. 19 .............. 
Mar. 26 .............. 

Feb. !33 .............. 
Mar. 5 ............... 
Mar. 12 .............. 
Mar. 19 .............. 
hlar. 20 .............. 

Accumulated departures on April 2 

-1,456 I -W3 I -231 I +2,359 I +2,7Oe I +565 1 -1,S06 I -280.1 4-833 I +2,219 I -1,673 I +2,926 1 ____._._____I .......... I _ _ _ _ _ _ _ _  
1 Interpolated values. On March 8 pyrheliometer stem broke inside corer; new instrument installed March 30. 
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?I,-, 

. O i l  

.055 

.OS6 

.os9 

.153 

,043 
,074 
,067 
,075 

,052 

.m2 
,062 
,071 
,075 

,116 
,089 

.078 

TABLE 3.-Total, I ,  and screened, I , ,  I T ,  solar radiation intensity 
measurements, obtained during March 19S4, and determinations 
of the atmospheric turbidity factor, B and water-vapor content, 
ui = depth i n  centimeters, i f  precipitated-Continued 

Blue Hill Meteorological Observatory of Hamrd Unirerslty-Continued 

@I., 

_- 

0.083 
,042 
.048 
.063 

.188 

.047 

.073 

. O S  
,071 

,032 

,081 
.061 
.074 
.062 

. lo8 

.070 

.053 

TABLE 3.-Total, I ,  and acreened, I,,, I = ,  solar radiation intensity 
measurements, obtained during March 1934, and determinations 
of the atmospheric turbidity factor, and water-vapor contenf, 
w= depth in centimeters, i f  precipitated 

American Univemity, Waehington. D. C. 

9 1 0  

1.103 . 103 
.120 
.I76 
,066 
,068 

.040 

.040 

.043 

.042 

.W7 

.OS5 

.065 

.06.3 

.074 

.035 
,058 

PI,-. 

____ 

0.139 
,143 
.os2 
.082 
.lo2 
.om 

.OB 

.om 

.035 

.(Mo 

.059 

.053 

.MI1 

.078 

.076 

.039 

.042 

Date and 

from ap- 
parent 

noon 
1934 

hour angle solar 

t::, 

Mar. IC 

3:26a __.__. 
3:20a ._..__ 
2:22a ._..__ 
2:17a _____. 
0:54 a _ _ _ _ _ _  
0:48 a _ _ _ _ _ _  

, m 
26 35 2.23 
27 34 2.15 
36 38 1.67 
37 20 1.65 
45 57 1.39 
46 20 1.38 

2 4 2  .?..-... 

0:42a L... 

0:lS p---.. 

i : 4 2 ~ . . - .  
33 15 

45 21 
48 10 

40 41 

Mar. 18 

202 a...... 

Mar. dl  

241 E.-.-... 
1:44 a.-.--. 
1:14 a.----- 
0:51 p---.. 

Nar .  6s 

0:59 a...... 

hfnr. 65 

38 45 

34 30 
41 53 
44 56 
46 25 

46 36 

Mar. IS I 
1:12a.-. 44 56 
1:08a .....- 45 15 
0:56a ...... 46 10 
0:53 a ..__.. 46 22 
1:39p.---. 42 15 
1:43p-.--. 41 37 
1:48p----. 41 10 
3:46p----. 23 20 
3:50p---.. 2237 

1.41 
1.41 
1.39 
1.35 
1.49 
1.50 
1.52 
2.52 
2.59 

bfar. 66 

0:47a.----. 
0:37p--..- 

Mar. SP 
0:55p 

48 31 
49 04 

49 11 

I, 

or. 
cal. 

j.760 
.6S9 
.656 

.637 

.713 

.6S9 

,789 
,297 . d95 
.795 
.7?8 

.562 

.580 

.577 

.6iO 

PI,-. 

~ _ _  

0.039 
,070 
,051 

.072 

,052 
.053 

.011 

.033 
,032 
.M1 
,057 

,132 
.153 
.160 

.094 

Date and time 
from apparent 

noon 

March 19.94 

Remarks 
sky 

bility ness 
Wind Visi- blue- Clouds 

___-__ 

1 ,0058  ._.___.I SSW 4 1 ._._..I 3 1 3 Ci, Clst ._..__... 
2, 0:13 a .__.... .___________ ._._.. _.._.. ._______._._._..__.. 
5, 0:28 p .....__ W N W  4 ._._.. 4 Clear to 3 p.m ._.. 

Dns. hz. in all dir. 
Sky clear only ?4 hr. 
Cicu. formed rapidly. 

Covered sun at 2:50 

12, 2:13 a ___.._ 
1:05a __.___ 
0:28p ____.. 
3:35p ___.__ 

14, 212 a ____._ 
0:21 p ___.__ 

16. 1:23 a ___.__ 
17, 2:42a __..._ 

0:lS p _._.__ 
18, 2:02 a ._._.. 
21, 2 4 1  3 ._._.. 

0:51 p ..--.. 
23,059 a _.__.. 
25. 1:lO a ____.. 

0% p ___... 

2:54p ___.__ 
26, 0:47 a ___.__ 

0 3 7 p  ...... 

p.m. 
W N W  6 ____._ 3 0 clouds __.________ 
W N W  3 ____._ 3 Oclouds __.________ 

W 3 ~ __.__ 3 Few Cu .________._ 
W 3 ._____ 4 Trace, Cicu, Frcu. 

SAW 3 .-..-. 2 0 clouds ._______._. H r .  in all directions. 

SSW 4 _ _ _ _ _ _  3 3 Ci, Cist _______.. Thin film Ci over sun. 
SSW 2 ____._ 3 0 clouds __.________ 

S 0 .-.-.. 2 0 clouds .________.. H z .  in all directions. 
E S E  1 .-.... 3 Oclouds __.________ Heavy haze. 
SSE 2 7 3 Few Ci, Cicu _ _ _ _ _  Thin Ci fflm over sun. 

WNW 3 _____. 3 0 clouds .__________ Moderate Hz. 
W N W  3 7 3 Few Cu, Frcu _ _ _ _ _ _  Possibly thin cld. fllm 

WNW 2 7-8 2 FRW Frcu _._______ ModerateHz. 
SSE 3 ._____ 3 Few Ci _______.___ Ci. low and indeflnite in 

6 5 _____. 3 Few Ci, Ast ___.___ Thickening Ci. Abers 

W N W  4 ._____ 2 Oclouds .._._...___ Do. 

WPW 1-2 __._._ 3 Oclouds __._______. Lt. H I .  

___._.._.__. ____.. ____._ .._.__________-_____ 

over 8Un. 

form. 

Z9, 0:55 p ___.._ I NW&N 2 
over sun. 

7 4 0 clouds __.____.... Hz. in all directions. 

- 

W 

- 

:m 
6.6 
..._ 

13.0 

16.0 
6.0 
6.2 
4.8 

7.7 

1.6 
4.4 
8.0 
0.3 

tl. 0 
!4.4 

14.4 
- 

- 

W 

- 
.m 
0. 1 
.1 
.2  
.1 
.2  
.3 

3.6 
3.6 
3.1 
2. 7 
. 5  
.5  
.5  

1.4 
1.0 

. 2  

. 3  - 

- 

I. 

- 

I. 

- 
or. 
col. 

I. 795 
.796 
,921 
,924 
.934 
,939 

,927 
.932 
,932 
.932 
.958 
,959 
.9.v 
.771 
.707 

.070 

.070 
- 

- 

I. 

- 
v. 
ea!. 
678 
679 
750 
752 
759 
761 

717 
720 
727 
727 
765 
763 
763 
630 
627 

8fiO 
858 
- 

- 

fm.... 

- 

I. 121 
.123 
,101 
.129 
.089 
.078 

.034 

.033 

.040 

.041 

.073 

.069 . m3 

.073 

.075 

,037 
.050 
- 

- 

Air 
mass 

- 

1.82 
1.53 
1.40 
1.39 

1.60 

1. i 6  
1.49 
1.41 
1.38 

1.33 

1.35 
1.32 
1.79 
3.45 

1.33 
1.32 

1.32 
- 

- 

I. 

- 
ar. 
cal. 

). 074 
,671 
.662 
.0E 

.552 

. i34 

.730 

. 739 
,715 

.SO5 

.775 
,775 
.705 
.599 

.071 

.041 

.702 
- 

- 

L e . .  

- 

I. OM 
.048 
.067 . 070 

.173 

,045 
.074 
.078 
.073 

,042 

,072 . OB2 
.072 
.OM3 

.I12 

.OS4 

. OB0 
- 

I 
I.=. I*.-I, -- 
1.94 1 1.94 

I,-. 1 F - L  _ _ _  
1.94 I 1.94 Dateand  Solar Air 

;;g I ;;;, i m _  I, 

- 
or. 
M I .  

1.179 
1.236 
1.205 
1.151 

.948 

1.294 
1.298 
1.319 
1. 284 

1.421 

1.335 
1.334 
1. m 
.934 

1.180 
1.174 

1.276 

I. 

- 
v. 
tal. 
I. 933 
,861 
.E59 
. SO5 

.092 

,914 
.914 
.917 
,903 

,014 

.95L 
,954 
,876 
.729 

. a30 

.E04 

.go1 
- 

Percentage of 
solar constant 

Percentage of 
solar constant 

- 

58.9 
59.4 
68.0 
04.3 
74.0 
75. 1 

82.0 
82.4 
81.7 
81.0 
75.5 
76.3 
76.8 
65.2 
62.9 

82 8 
81.6 
- 

- 

60.4 
79.1 
77.3 
75.9 

59.2 

77.5 
75.1 
76.4 
76.3 

82.2 

73.3 
79.0 
72.0 
58.1 

72.0 
72. 1 

78.5 
- 

a?. 
m l .  

1.075 
1. OS? 
1.207 
1.196 
1.342 
1.345 

1.333 
1.338 
1.344 
1.344 
1.300 
1.300 
1.321 
1.044 
1.012 

1.520 
1.492 

9.2 
10.0 
16.8 
17.2 

10.8 

11.3 
8.7 
8.9 
7.0 

9.4 

4.8 
8.0 

10.0 
10.7 

11.0 
11.9 

12.9 

2. 6 
3.6 
5.8 
2.7 
4.9 
5.8 

13.5 
13.5 
12.5 
12.4 
8.5 
9.3 
8.7 

11.4 
10. 1 

4.5 
4.7 

S b  conditions a t  time radiation mewurements were made. International meteoro- 
logical symbols have been employed to desimate clouds, wind, and optical phenomena, 
hz for haze. v for visibility, 0 for solar corona. 

Mar. 12. Temp., -6 C.; wind, 9. 8: v., 12; stopped by clouds in afternoon. 
Mar. I3.-Temp., 4 C.; wind, SW. 10; v., 20; stopped by  clouds late afternoon. 
Mar. 29.-Temp., 5 C.; wind, N. 8; v. 3C-50; blast furnace smoke a t  times; clouds 

late alternoon. 

Blue Hill Meteorological Obaersatow of h a r d  University 
- 

11) 

- 
nm 
7.0 

27.0 
17. 0 

2t. 0 

40.0 
46.0 

14.0 
5.6 

15.0 
8.3 
1.9 

29.0 
32. 0 
24.0 

3.0 

- 

Air 
mass 

- 

1.55 
1.91 
2. 5s 

1. 54 

1. 69 
1.53 

1. 73 
1.49 
1.39 
1. 47 
2.48 

1.69 
1.46 
1.41 

1.49 

- 

1 9  

- 
ar. 
ea/ .  
944 
878 
817 

802 

913 
887 

005 
012 
021 
995 
8S3 

702 
727 
719 

854 

- 

31,-7 

- 

.075 
,045 
,048 

,104 

,028 . w 5  

.010 
,027 
. 0 6  
,028 . OG0 

,144 . 1.55 . li3 

. oi3 

- 

' m e s a  

- 

I. 0.57 . OS8 
,050 

.om 

.040 . w9 

. 010 

.019 
,035 
.062 

. a30 

. 13s . 154 . 16d 

. OS4 

IGo I,=.-I. 
1.94 1 1.Y4 

Percentage of 
solar constant 

-- Date and 
hour an& 

from ap- 
parent 
noon 
1934 

Solar 
alti- 
tude 

Atmosphcrie Conditions Dnring Solar Radiatlon Measurements 
I. 

- 

9.8 
13. 1 
12. 4 

12.4 

14. 7 
14. 4 

11.1 
9.0 

9. , 
3. 1 

IO.! 

13. 1 
13. c 
12. 1 

7. c 

- 

77.2 
73.3 
68.8 

72. 1 

80.9 
78.9 

84.8 
82. 
84. , 
P2. 2 
07.0 

62.9 
64. 5 
63.7 

io .  2 

N a r .  lb 

0:OB a-..-. 
2:14p._.. 
3:19 p. -. . 

Alar. d 

013 a---.. 

Mar. 5 

0:28 p -  -. . 
0.37 p-.-.. 

Mar.  16 

2:13 a..... 
1:05 a---.. 
023 p--.. 
1:59p--.. 
3:36p--.. 

Mar. 14 

212 B----. 
1:08 a----. 
021 p---. 

Mar. 16 

1:23 a... -. 

gr. 
cal.  

1.331 
1.189 
1.114 

1.180 

1.306 
1.272 

1.447 
1.437 
1.451 
1.423 
1.252 

,978 
1.011 
1.012 

1. 239 

0 ,  

40 08 
31 30 
22 45 

40 26 

41 15 
40 57 

35 20 
42 05 
45 57 
42 4fi 
23 41 

36 10 
43 03 
44 56 

42 09 
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Heliogaphic Area 
Eastern 

Date stand- 
ard ~ i q .  in Imxi- Lati- Spot 

time longitude I tude I tude 1 

POSITIONS A N D  AREAS OF SUN SPOTS 

Total 
area 
for Observatory 

y; 

[Communicated by Capt. I. F. Hellweg. U.S. Navy. Superintendent U.S. Nard Obx; 
vatory. Data furnished by  the U.6. Naval Observatory in cooperation with Harvard 
and Mount Wilson Observatorlea. Difiercnce in IonRitude IS measured from the 
central meridian, poaitive west. North latitude is positive. Areas arc corrected for 
foreshortening and are expressed in millionths of the sun's visihle hemisphere. The 
total area for each day fncludes spots and groups] 

88.4 
126.4 
84.9 
1m.9 
86.8 

1ZS.8 

0 0  

.................................. 

.................................. 

.................................. 
180.4+0.5 3 ....... 3 
.................................. 
.................................. 

-27.0 2 .............. 
3.0 ._____ 21 

I--23.0 ...... 4 
-3.0 ...... 
-27.5 ...... ....... 
-3.0 _ _ _ _ _ _  31 40 

1934 
Mar. 1 ........ 
Mar. 2 _ _ _ _ _ _ _ _  
Mar. 3 ........ 
Mar. 4 ........ 
Mnr. 5 ........ 
Mar. 6 ._______ 
Mar. 7 ........ 

hfar. 8 __._____ 

hiar. 9 ........ 

h. m. 
11 0 
11 15 
11 20 
11 45 
11 34 
11 18 
12 50 

13 10 

11 18 

12 28 
11 16 
11 22 
11 0 
11 6 
13 17 
11 10 
10 50 
11 54 
11 33 
11 20 
10 58 
10 56 
12 9 
10 30 
9 45 
11 35 
11 10 
11 R 
11 0 I 

No spots 
No spots 
No spots 

-12.0 
No spots 
No spots 

-64.0 
-26.0 
-54.0 
-11.0 
-40.0 
+2.0 

N o  spots 
N o  spots 
No spots 
No spots 
No spots 
N o  spots 
No spots 
No spots 
No spots 
No spots 
No spots 
No spots 
No spots 
No spots 

+3.0 
No spots 
No spots 
No spots 
No spots 
No spots 

.................................. 

.................................. 
266.1 -28.0 6 ....... 
.................... 
.................... 1::::::: ::::::: 
.................................. I I I  ,I 
....... ' -1:: .-..I ....... 1 .......I .......I ::-1::. .................. 

Mean daily 

March. 

U.S. Naral. 
Mt .  Wilson. 
U.S. Naval. 
Aft. Wilson. 
U S .  Naval. 

hft .  Wilson. 

DO. 

U.S. Naval. 

Do. 
Do. 
Do. 

Mt.  Wilson. 
U.S. Naral. 

Do. 
D O .  
Do. 

Mt.  Wilson. 
U.S. Naval. 

Do. 
Mt .  Wilson. 

U.S. Narsl. 
Mt.  Wilson. 

Do. 
Do. 

V.S. Naral. 
Do. 

Mt.  Wilson. 

no. 

no. 

PROVISIONAL SUN-SPOT RELATIVE NUMBERS FOR 
MARCH 1934 

(Dependent alone on observations et Zurich and its station a t  Arosa) 

[Data furnished through the courtesy of Prof. W. Brunnpr, Eidgmossische Stcrnaarte, 
Zurich, Switzerland] 

1-11 I- II I-- 

I !I 
Mean: 30 days--4.4. 

n=Pssage  of an average-sized Eroup throuqh the rentrsl meridian. 
c=Nea  formation of a center of activity: E, on the  eastern part of the sun's disk; W, 

on the aestern part; Af, in the central zone. 

AEROLOGICAL OBSERVATIONS 
[lerological Division, D. hq. Little, in charge] 

By L. T. SAMUELS 

Free-air temperatures during March averaged below Free-air resul ta.nt wind directions were practically 
normal a t  all levels at Omaha and Pembina; at, t'he upper normal over the ent>ire count,ry with some excess of sout,h- 
levels a t  Pensacola and San Diego; and lower levels a t  erly components along the iniddle Pacific. coast (table 2). 
Cleveland and Washington (table 1). Elsewhere the Resultant velocities were mostly be,low normal over the 
temperature de artures were positive. Relative hiinlid- southern half of the counhry nnd above normal over the 

northern half. 
largest positive departures occurring at Pensacola. 
ity departures P or the month were mostly negative, bhe 


